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r_ " PURPOSE AND DESIGN OF THE EVALUATION = -

4 ' \ , <

- The Minnesota Evaluation Project is a four-year project funded by
the National Science Foundation (NSF). 1Its purpose is to evaluate in- . |

service teacher training programs of five NSF Comprehensive Projects. R
Durihg the second year (1972-73) of the evaluation project, we started )

to focus our evaluation on off-campus activities of the comprehensive -

projects which are designed to facilttate the implemefitation of curric-

ulum dhanges in elementary dnd, secondary, schools One of these compo~- -,

nents is-the portal sahool~program at-the University of Wyoming. Other' . -,
programs for the implementation of curricula have been developed by the .
other comprehensive projects and are being evaluated during the third

year (1973-74) of the evaluation project. . Ny

In this section of the reporéfwe déscribé the purpose and design of
the evaluatidn. The following persons participated extensively in the
evaluatjion study: .

. o - . :

Glenn H. Bracht, Agsistant Professor of Educational Pgythology

* at the,University of Minnesota, was director of the ‘evaluation.

M. Donald Campbell, Research Assistant for the Minnesota Evalua- *
tion Project, was actﬂvely involved in all aspects’ of the - -
study . ’

Harry Fehrenbacher, Res&arch Assistant for the Minnesota’ Evalua—
tion Project, was actively involved in all. aspects of the

study 5 2 ) . -

W

s Todd Rogers, Sampling Coordinator of Research and Analysis

for the National Assessment of Educatignal Progress,
assisted in planning the evaluation ard was the. leader of p 4
the secondary visitation,team.

Richard C. .Clark, Science Consultant for-the Minnesotq State
Pepartment of Education, was a tember of thé secondary
. " vigitation team,

Roger T. Johnson, Associate Professor of Elementary Science
Education at the University of Minnesota, was a member. of
the élementary visitation team.

H . -

» 3 . - t
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Purpose of the Evaluation . . .
¥ ’
* By the fall of 1972, the University of Wyoming's portal school program
v had been in operation for about two years. .Herice we felt there had been
adequate opportunity for the staff to resolve some of the initial problems
whi®h occur with the implementation of a new program. The timing seemed
appropriate, therefore,-for an evaluation of the ﬁotential usefﬁlness of
the porta&x:chool concept as a delivery system for the implementation of

curricula in eledentary and secondary schools. The purposes of the ’ R
evaluation were:

.
1. To describe the portal school concept and identify-the key
factors in the operation of. an effective portal school pro-
.t
gram. .

*'2. To examine the coricerns about the portal school coﬁcept and
Judge the merits and shortcomings of the portal school pro- .
gram.

3. To recommend ways in which a portal schéol program could
operate e¥fectively.

-
. - e

The evaluation did not focus spec1fica11y on the effects of the University
of Wyoming's portal school program; in fact, only four instances of portal
0 schools were selected for the evaluation design.

o

. : 8
One reason for focusing on the usefulness of the portal school concept ’
rather than on the effects of the Wyoming program was to si{éﬁé;dgeveral
different audiences. Although the stBff of the University o ming .
Comp nsive Project may use this evaluation to modify the' operhtion of
their portald school program, the evaluation is intended primarily for other
1nstitutions which might design delivery. systems for the implementaticn of*
» curricula. The evaluation is also significant for the NSF Division bf
Precollegé Education in Science, especially the Implementation Section of
"the Division. . y ) R
\ ~ \ s
- “~

Evaluation Désign . . , Ny
The major activities in the evaluation of the portal school program are
*  summarized in Table 1. The evaluation design was developed during the fall™

of 1972. Preliminary to work on the design, Bracht visited the Wyomin .-

region in October to¢ interview bodh university and school distrdict personnel .

. who have been involved in the portal school program. 1In November, Robert
Stake consulted with the evaluation project and provided important ideas
which helped in formulating the designL ’ ? .-

A LS
|
|
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SCHEDULE OF ACTIVITIES IN:THE“EVALUAIION OF THE PORTAL SCHOOL PROGRAM T,

-

. " Date

C. : Activity <

October 1972

\

October and
. November

Decembet

-

[y

January 4-5,.1973°

January and
February

. February 20-28

March .,

’

March 27-30

Ve

April 10-13

Agril to
July

June 18

\ September 1973

AAy

~
.

Bracht interviewed the. coordinator for the portal
school program, science and mathematics super-
visors who have established portal schools and .
portal leaders. :

Bracht, Campkell, and Fehrenbacher designed the ' —
evaluation study
/ . ‘
Evaluation plan was presented to the advisbry
committee of the Minnesota Evaluation Projgct.
Site visitation was made to the medium-sized
elementary portal school by Bracht Campbell,
Fehrenbacher, and_Rogers.

Questionnaires were developed by Bracht, Campbell
and Fehrenbacher. N

Questionnairgg were sent to:four portal schools.

' < ‘@
Questionnaire data were summarized. Plans were
made for site visitations. - Content and format / .
of interviews were developed. * L

Site visitation was made to two elementary péital
schogls and the University of Wyoming by Bracht,

,‘Fehrenbacher, and Johnson. .

<«

Site visitation was made to the two secondary 4
pprtal schbéls bxjgampbell Clark, and Rogers.

Evaluation repart was written by Bracht, Campbell,
and Fehrenbacher after receiving descriptions and
judgm%rts from }he two vigitation teams.

Oral report/ﬁaa presented to the staff of the NSF
Division of Precollege Education in Science in .
Washington, D.C. by Bracht and Clark.

Reports-are being distributed to* evaluation . - -
audiences.

-+
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The evaluation design placed high prioriﬁy on a comprehensive descrip- 7
tion of the p6§zal school program. This description was obtained through '
relatively full portrayals of Ali aspects of -four portal schools. .The por-
‘trayals included both university and school district involvement in the
portal schools. These portrayals were prepared by examining materials and
facilities, observing portal school activities, administering questionnaires,
and interviewing personnel in the program. ¢ .

N N . ]

As the purpose of tﬂe.evaluatiog<:volved,'it seemed tHat the portal '

schools ‘'selected for poytrayal should\represent specific types of portal
\‘ schools. Rather. than mgking a random $election from the population of »
‘ portal schools in the Wyoming region . (Wyoming plus parts of five other
states), we felt the purpose of *he evaluation could be satdsfied better .
" by selectin%’portal fchools with the following characteristics: -

I

V< 1. Both elementary and secondary portal schools.

2. Portal schools from both<large and small school districts.. ' -

. - 3. Portal schools from both school distmdcts with science

- - [}
. supervisors and schoql districts afithout .science super- ¢
S\ visors. Vo 4 S )

N ¢

TA liét \f science portal schools was obtained from the program cootdinator. *

> The fnf2¥mafioﬁ included the school district in which the portal school is L

. located, date of first portal school workshop, whether elementary or second-
ary, content-of workshops (exploration, implementation’, or creative expan-
sion)s and degree of activity (¥ow, moderate, or high). :

We decided first to select omly active portal schools for portrayal.
" Although useful information could be obtained from the evaluation of'
relativeTy inactive portal schonis, we felt that our limited resources-
could be used ﬁore effectively bv including four active portal schools
in the design.| Furthermore, many member8 of fhe evaluation audience ,
would be interested in how to establish succe sful.portal school programs -
in their areas. Hence; information'about what is working would be more

useful than information about inactive portal schools. - - . ‘-
-, . =

. . -

Since the cost of these po;trayéla would be high, only four portal

schools were selected for portr%yal. These wege':

A. An elementary portal scheol in an trban schoo;,district /
with 93,000 students. )

-

B. An elementary portal school in a medium~sized school
district with 14,000 students. .
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s
) . c. A secondary portal school in an urban school district SR
wikE’93 000 students. .

D.. A secondary portal. school in a sparsely populated region .
of approximately 17,000 -square miles. This region includes
eight school districte with a total of 11,000 students.~.

o ) .

The two portal 'schools in the urbag area are in the same school district.

This school distriect has two fiill-time science s rvisors. The medium~ -«
sized school district has a half-time seiernice supervisor, but the position
was established after the portal school. began. 1In ti#e fourth portal school .
there is a science superyisor in the school district where the.workshops-

are conducted, but the other school districts in the region do not have ~
science consultants. A unique featqf this portal school is that it

serves multiple school districts. (/lef . .

$
Data Collectionx

. - | : .
‘The portrayals of the four portal schools_are based on site visita-
tions and questionnaires. uring the site vigitations we interviewed
teachers, principals, pertal Teaderg, and science supervisérs, observed
teacher workshops,” and examined materials and documents which_relate to
the portal school. \ .
The initial site visitation was made to the elEmentary portal . school
in the medium-sized school district in January 1973, Its purpose was to
gather preliminary data which would help us in cons ructing questionnaires
. and planning later site visitations. The visitation| team consisted of °
Bracht, Campbell, Fehrenbacher, and Rogers. Rogefts was ingluded because
* he would be the Jeader of the secondary visitation team in April. We
interviewed both teachers who had participated in portaT«school workshops
and teachers who had not participated. Principals, portal leaders, the
science supervisor, central administration officials, and the University
.of Wyoming's field coordinator for the portal school pProgram were also \
interviewed. = : -

*

-

Fellowing this site visitation, questionnaires were developed for -
adminigtration to teachers, principals, portal leader@, and science super- |
visors in thé four portal schools. The domain for these questignnaires :
included the following topics: , . '

1. Communication processes in the program. i o ,
. ﬁ (- ‘
‘2. School district motivation for participation\in/the program.

@
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‘ - 3. 'School district commitment to the operation of the porgall
’ school. .

-
’

4. Content, processes, and effects of theé porfal school work-
" shops.
) L] . . <
- 5. Availability of science curriculum materials in the portal
school. .

a

‘ ,6. Selection and_training of portal leaders.
Speci?ic questions were then written from this domain-for the various
questionnaires. Although separate'questiogpaires were developed for

: ‘teachers, principals,, portal leaders, and gcience supervisors, thgre
" was some overlap of questions in the four forms. There were also slight
differences in the forms developed for elementary and secondary pertal
N schools. Time did not permit pilot testing the questionnaires, but they
' were recycled about four to six times for revisions by the evaluation
‘team. ' s ¢
: - , : P
The proc&dure used fot selecting schools to receive these question--
’ naireés varied for each portal school. Since we were not evaluating
specifically the four portal.schools bt rather the usefulness of the
portal Bchool doncept, we did not insist on represgntativeness of the
teacher and pringipal samples for the elementary portal schools. In the
large urban school district, ten elementary schools were selected at .
random, but d&ne thool was later removed from the list.because it had \
been closed. ‘ The elementary science supervisor then suggested three
additional schools from which he feélt it would be ugeful .to gather data.
Ten elementary schools were also randomly selected in the medium-sized
schpol district, and the ‘science supervisor then added one school from
which he felt it woq}d be usefuiﬁin\gather datg. For the secondary
portal school in the large urban district, however, the questionnaires
-were sent to all junior high schdol science teachers and principalss 5
Only Junior high schools were selected becduse very few seniorggigh
. 8school ,teachers have participated in the portal school. In the ‘sparsely
populated region, .the questionnaires were sent toé all junior and senior
high school science teachers and principals. All portal leaders and
science sypervisors in the four portal schoolg were sent the question-.

-

naires devéloped for them.’ . .

-

In February the portal school questionnaires were mailed to the
sciegce supervisors in the school districts with the four portal schools.
* They, in turn, distributed_ the questionnaires to the partal leaders,
principals, and teachers. One éxceppion to this procedufe occurred in .
\ . > . M L]

¢

~

. . o

( .‘ '1.1 |
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the secondary regional portal school where teacher, and principal question—
naires were mailed directly to the principal. A questionnaire was also
sent to the University's coordinator of the portal school program for
information on each of the four portal schools. The questionnaire response
‘rate is gummarized in Table 2. With the exception of the principal and,
teacher questionnaires in the urban school district, the questionnaire data

were analyzed prior to the final site visitations. T L
A science educator was included on each visitation team for the final o

site ‘visits. Roger Johnson, an elementary science educator at the
University of Minnesota, accompanied Bracht and Fehrenbacher to the elemen-
tary‘portal schools. in March Richard Clark, the scienge consultant with ?
the Minnesota State Department of Education, joined Rogers and €ampbell on,
the 'secondary.visitations. As during the initial visitation, science:
supervisors, portal- leaders¥, principals, and teachers were interviewed.
Teacher workshops were observed in all four portal schools. Documents used
in the program, such as announcgments, workshop handouts, and syllabi,
were dlso collected. In Table .2 we have reported the nuﬂher of schools
V%?it&d workshops observed, ahd persons interviewéd
- The interviews were not structured. Interviewers were encouraged to
use a style that they find comfortable and to explore and pursué informa-
tion that might be pseful for the evaluation. However, some direction was
given to the interviewers by defining six general areas of‘gnformation:

1. Communication processes between the university and the portal

v schools and within the portal schools. -
, . -~ 2. Motivation and commitment of the school district to the portal

school. ) y

- .

- 3. Content and processes of the portal school vorkshops.
. - - . / X - .
4, Application of the science curricula by téachers in their
classges. ¢ . ~ .
A . * 4

5.- Performance of portal leaders.

v

6. Training of portal leaders.’ o l . /

About 15 to 35 questions were developed for each of these topics. These
questions were not intended to be asked in each interview but formed a
pool of questions which.the interviewer could use in ‘planning and con-
ducting the intérview., Although the use of the questions varfed, the
‘interviewers ohviously used them less frequently during the latter days
of the visitations.

k]
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'TABLE 2 I

DATA COLLECTION SUMMARY

‘ . -
4 by 4

. -
Data Collection ‘Portal ,  Portal Portal Portal
‘Methods School A . School B School C «School D
Questionnaires: ‘s, o .
* . Sthools in sample - - 12 " 11 18 , e !
Date 'returned p Apxil March ¢ ~ April M@iéh
Personnel surveyed . ‘ '
' __  Teachers ‘ 119/162 757105 100/124. 37/50
‘\\Prigcipals . 11/12 - 11/11 17/18 12/12
< “ Bortal leaders . = 14/21 3/3, - 2/2 - 3/3
L ) Sclence supervisors 1/1 /1 1/1 1/1
Site Visitatioms: + .
Date of visit . ' March 29-30 March 28° Aprfl 10-11 April-12-13
Schools visited 7 5 . 5 "5
Workshops observed ' |, 2 2 . 1 "1
- Personnel interviewed . T C e
Teachers ' 33 20" 23, ‘ . 28
‘Principals’ - "6 Y 3 5 « 4 o~
Portal leaders - 6. 2 2" . 3
Science supervisors«‘.-,.r : k - 1 . 1 1
. =N
> The ﬁollowing code can be used to identify the portal schools: )
' ~ . Portal school™hve- Elementary, urbar district :
Portal school B - Elementary, medium-sized district -,
Portal school C - Secondary, utbantdistrict . Y

: Portal school B - Secondary, sparsely populated region.

#The number’ to th@;left of the slash indicates the number of ques-
tionnaires returned. The number to the right of the slash indicates the
number of questionnaires sent. .

A preliminary site visitation was also made ‘to t{is school district
on January 4-5 during which two schools were vigited, rviews were .
conducted with nine_ teachers, two principals, two portal “leaders, the
science supervisor, two/central administration officials, plus the field

coordinator for the portal school program. "'*63?
ﬁgg?‘ . *Includes assista principals.
, .- \ -
- V.
. ., 0
. 16




Sy
- & ~
. \ - 0
o LN

Teachers, principals, and portal leaders usually were interviewed in
their schools. Principals and portal leaders were interviewed indiyidually
in most cases, but teachers were often interviewed in groups of two or
three. Sometimes each member of the visitation team was conducting a
separate -interview while at other times two or three interviewers .were
together, Science supervisors were“interviewed several times during the
visitation. [ N )

The elementary visitation team also spent one day at the University of
Wyoming. The team interviewed the following persons about the design and
operation of the portal school progfam: e

JRSS,

1. Sam Harding, Director of the University of Wyoming Compre- ~
. < hensive Project. .

-

2. Vincent Sindt, Coordinator of the portal school program.

3. Ronald Beiswenger, Paul Geisert, Robert Kansky, and ‘
Margariete Montague of the Science and Mathematics . .
Teaching Center. . .

* » S
4., Gerald Meyer, Dean of the College of Arts and Sdiences in
» which the Scienee and Mathematics Teaching Center is
located. )
e . P ’ A

'5. Paul Kepper and John Christepher of the Extension Division.

The reader is cautioned that our information about the portal school
program was obtained primarily from four portal schools. While it is
better to portray four portal schools thar ofle, we do not know whether
similar judgments would have been made about the portal school program if
a different sample of. four portal schools had been selected for the study.
On the other hand, the coordinator of the portlﬁ sthool program and the’
other members of the Science and- Mathematics Teaching Center examined a
preliminary draft of the evaluation report and found only one major s
difference between the findings ¥f our four portrayals and their experi-

ences with the entire program. . -
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UNIVERSITY RESPONSIBILI IN. THE PORTAL SCHOOL PROGRAM

We have identified three major categories of university responsi-
bility which are important’ factors in the portal school program:

1. Organizing ﬁniversity resources.
2. Establishing portal schoéls‘ ) © ) - 3
3. Training, cergifyiqg, and suﬁpoéting portal 1eaders: -/
While these responsibilitiesldodnot exist'independently oftthé school.

districts, we think the major responsibility for their effectiveness
lies at the university,

N . . . PR
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ORGANIZING UNIVERSITY RESOURCES

’

s .
The Science and Mathematics Teaching Center (SMTC) of the University
of Wyoming is the focal point of the portal school program. The SMTC was

* established to improve the preservice and inservice training of science
" and mathematics, teachers. The inservice component is performed primarily

ey
-~ o2

i

f

through the portal school program.. The center contains curriculum mate-
rials and supplies and has facilities for working with materials and _
demonstrating their use to teachers. In addition, faculty members con-
duct research and development activities on various problems of science
and mathematicg/instruction and the learning process. -

The - SMTC receives its operating budget through the College of Arts
and Sciences, byt is is staffed jointly by the College of Arts and Sciences
and the Collegé of Education, Jhe courses offered by the SMTC, both pre-
service and portal school courses, are listed in the Department of Natural
Science. This department does not have a staff or budget and exists only
as a mechanism for offering courses in science education. This arrange-
ment provided the SMTGiwith the opportunity of defining courses for the
portal school program so theyé§$uld meet the needs of elementary and sec- -
ondary science teachers in the#r specific situations.

A major feature of the course descriptioms is the flexibility of
content which may be presented in the course.  Hence different elementary
workghops with the sgme course number may cover, for example, (1) explora-
tion of the ESS, SCIS, and SAPA curricuyla, (2) exploration of the ESS and
SCIS curricula, (3) implementation of the SAPA curriculum, (4) implementa-
tion of the SCIS curriculum, etc. The courses offered through the
Department of Natural Science are listed in Table 3. ‘Another aspect of
the flexibility is that courses are defined with variablé credit.

A second major feature of the course descS;ptions is the emphasis
on application in the science class. The desc ptions convey' the idea
that_an eleggntary or secondary teacher who has’ had successful experi-

ence in using the curriculum materials would be most qualified to teach

the course. This idea coincides, of course, with the portal school
design--using local teachers rgther than university professors as _\\
portal leaders. : . ' . v

. The SMIC carries out all off the financial transactions associated
with the portal school program. It collects the tuition from workshop
participants and makes disbursements to the extension division (for
course registration and recording on trans¢ript), portal leaders (for
salary), reserve fund (for subsequent portal sthool activities), and

-

the revolving fund of the SMTC. The last section of this report contains

more infermation about the'fingncing of the portal school prégfﬁm.




¢ . TABLE 3 .

COURSES OFFERED IN pEPAﬁTMENT OF NATURAL SCIENCE

Course A
Number Course Title
669M Science for.Elémentary School Teachers _ .
670M Physical Science for Secondary School Teachers'
671M ’Biological Science for SeconQiry School
' Teachers .
869M Seminar in Science for Elementary School
Teachers m) .
g7oM  * Seminar in Physfcal Sciences for Secondary
School Teachers ' \
876M Investigations in Natural Science for . x
- Elementary Teachers
877 In&?ﬁtigationg in Natural Science'for
Secondary Teachers : ., ’
y)
b -
\
N .
¥ + ’
N -

20 ' y
| . R
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. Although the SMTC has designed and established the portal school
program without some of the traditional constraints of university policy
and procedures, it is important that the center coordinate its activities
with other universdty units. Since the SMTC has benefitted from sgome
exceptions to university policy-and procedure in the ways it receives -
and 'spends tuition money, certifies instructors (portal leaders); and
conducts course registration, conflicts have occurred with the extension
division and the College of Education. Problems of this sort should be
resolved 'in order to maintain effectively the portal school program.

. In many universities, the several faculty members in an area of
specialization, e.g., science educationm, generally function indepen-
dently of each other. Beyond tgéEhing assignments, each faculty member -
decides, for the most part in what ways to be involved in disciplined
inquiry, service, and governance. The SMTC has had the effect of bringing
tagether the faculty in science and mathematics education' to work on a
c¢ommon mission. As a group they usually reach consengus. about high
priority needs on.which they can focus their activitied" While individ-
ual faculty members still have the opportunity to decide on ways of )
personal’involvement, they can now coordinate their disciplined inquiry -
and sérvice activities with.other faculty members. We think strong
faculty commitment to a coordinated and focused program is essential for
a gpccessful portal school program. "While it may be possible -to have
thls coordination and focus without a formal center like the SMTC, there .
seem to be some advantages in having the formal organization:

. 1. The center gives the, faculty member a stronger identity with
a prograd. Departments are organizational units for admin-
istrative purposes and hence provide the faculty member
with-an artificial sense ‘of identity. The faculty member
propably obtains greater' satisfaction from his identity
with a program, e.g., science education,rather than with
an administrative unit, e.g., elementary education. The
advantage of a formal program organization, e.g., Science
Teaching Center, over an informal program designationm, e.g.,
science education, is that the formal center is probably
more explicit in defining its goals, and hence the faculty
-member is more likely to maké a strong commitment for
iﬁxolvement in the portal school programe

2. The center i$ more organized than an informal progrém desig-
nation and tends to focus in a coordinated way on activities
which support the portal school program. The formal center
is generally more efficient and productive. '

3. A center can achieve considerably more visibility. The -

" success of the portal écbo?l\program has given the SMTC
- . N
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substantial visibility in the university's central adminis-
tration. This has implications, of course, for budget and

other decisions. We.were also told that the SMIC, through

the portal school program, has impressed a number of state

1egislators. *

While some type of formal organization may be desirable for univer-
sities to establish successful portal school programs, that obviously is
not sufficient. The organization consists of people and they must be
strongly committed to its goals. Merely substituting ‘a formal organiza-
tion for an informal group may be counter-productive. -
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. * ESTABLISHING PORTAL SCHOOLS <

The Portal school pragram is designed to deliver the services of
" the SMTC to the school districts by establishing portal schools. The
first sgep in delivering the program to the school districts is public-
ity. The SMIC relies heavily on ‘its field coordinator to publicize the
program. He is well known in the Wyoming region, having served as
science consultant for both the Wyeming and Colorado State Departments_
of Education.’ His previous felationships with many school administratord
«and science teachers hag facilitated his effqrts to present the program
Lo school districts. :ji ‘
~ 0

Another means of publicity occurs when enthusiastic participants
tell others about the program. One of the school districts visited was
introduced to the portal school program in this way. The field coordi-
nator reported that other districts have also contacted the SMTC after
receiving information about the program from colleagues. Finally, the ‘
SMTC publishes a newsletter which is distributed widely vaience
teachers and schools in the Wyoming region.
The undversity's second step in establishing a portal school is .to
facilitate school district planning for the program. Again the field
coordinator assumes.primary responsibildty. He visits with the science
supervisor or school diftrict administrators to discuss the diptrict's
science instruction needs. If both he and the school district adminis-
trators agree that a portal school could be an effective ihg ent for
curriculum change, the school district must then' develop a ' ement of
its goals for the portal school. In one of the portal schools we visited,
this initlal contact with the central administration and the statement
of goals was not made. Instead, the program was developed by the SMTC
and the teaghers. s a result, it did not seem to be directed strongly
toward any school Qistrict goal and did not receive strong support from
. thé school district's central administration. ) . »

Assessing school district® needs in science instructiop’ is an essen-
tial stage in establishing a portal school. We suggest that it be done:
in a systematic way with input from teachers, principals, and others ;L
with a responsibility for curriculum and instruction. The needs assesgg,
ment should be planned; it cannot be done adequately in a two-hour -
meeting. It is the university's responsibility to stimulate the schodl

. ~district in assessing its needs and to suggest strablegies for conducting

the assessment. In some cases the needs assessment has already been _
done before the field coordinator starts working with the district

It is useful to classify the school district needs into the cate-
gories of exploration, imglementatipn, and creative expansion as the
field dqprdinator has been deing. This leads then to formulating goals

~
¢

23 N

-7




4

$

and a portal school plan for the district. The university should examine,
the plan and help the district to clarify,its intents. The university
should emphasize that the portal school is the school district's program
for.responding to its science instruction’'needs. It is not a program
where the university provides instructional services dirécfly for teachers'’

needs and interests, but it is «a program where the school district can use
the resources of the unidé:sity to provide an inservice program which meets

the district's needs. , :
. ~ 4 B N &
. ' After assi§;;ng‘{£e school district in assessing its needs and formu--

lating =z general portal school plan, the university should seek & commit- !
menf, from the district to support the portal school. This includes a
commitment to both léadership and financial support from ‘the central
administ¥ation. Someone in the district should be designaféd with the
responsibility of directing the program and funds should be committed’

for purchasing instructional materials. The field coordinator must then
decide whe¥her the school district has made a commitment to an adequate
level of support for a successful portal School. .

Then ‘the field coordinator helps the school district to select \\/
partal leader candidates. He emphasizes that the portal leader candidate
should be é‘teaghgr who has been successful in teaching science and is
interested in helping other teachers to improve théig?science instruction.
The leader must*bé able to devélop rapport with fellow teachers and dis-
play enthusiasm for science instruction. After the fleld coordinator and
-the school district reach,consensus on a teacher\s potegtial, that teacher
is asKed to‘becomg.a portal leader candidate. Larger school digfricts
usually have a science supervisor who assumes primary résponsibility for
selecting portal leader candidates. The candidate, however, does noéﬁ
become a portal leader until certified by ‘the.SMIC. The leadership
.training and certifying functioms are described,in the next section.

oy -
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TRAINING, CERTIFYING, AND SUPPORTING PORTAL LEADERS
__\/ . k4 ~ .

\

The minitute is the term used to describe the leadership training
institute for portal leaders. The minitutes are conducted in £he SMTC
and consist of one to six wedks (usually three weeks) of interaction
between portal leager candidates and the faculty and materialdddf the .
center. The purpose of the minitute is to prepare the portal leader -
to conduct wdrkshops to meet the specific needs of his sch061 district.
The portal leader receives graduate- credit through the Department of .
Natural cience for his participation. ) . < l

-

L The content studied at the minitute varies with. th@ needs of the.
candidate and the needs of his school district, but generak%y includes
the followingétopics‘ (1) teaching strategies, with speéia \emphasis
glven to the philosophy and use of the inquiry approach, (2) weurriculum
materials, with emphasis on the materials produced by NSF curriculum
development projects; (3) skills in inter-personal relations; and

(4) strategies for planning and condycting workshops. ~ LD

<

Ny
?

The minitute. follows a "come, help yourself" theme and places the
candidate in an unstructured, self-directed environment. The portal
leader candidate comes to the minitute with an awareness of the school
district's needs and its general portal schopl plan. @gfter being
informed about the faculty, materials, and facilitiés tﬁat are available,
the .candidate ig encouraged to ‘strike out on his own indg;eparation for
his portal leadgr responsibilities. Attendance at seminars, films,
demonstrationsa§and group activities is optional. ‘' The only’specific
assignment 1s that the candidate must produce a~detailed workshop plén

- fot the school district's portal school. The field coordinator ‘and
other faculty members evaluate the plan and help- the candidate to locate
and -develop the resources which are needed to conduct the J%rkshop.

1

The faculty of the SMTC described two advantages in the unstruc-
turedness of the minitute. The first relatés to opportunity for indi-
vidualization. The candidate must develop a workshep plan for a specific
school and then prepare himself to conduct it. Since there are unique’
features in the needs of eagh school district and each éaﬁdidate, the
minitute must be unstructured to some extent. - W

a good test of whether the candidate ‘will be an effe tive -portal leader.
The candidate is required (1) to take the initiative in developing a
course, (2) to seek gut and use appropriate resources in developing a
course, (3) to prodyce a course plan with meapingful content and struc-—
ture, and (4) to wokk independently when adequate resources are available.
The few participants'.in the minitute who have-mot measured up to che
criteria have recognized their weaknesses anf voluntarily withdrawn as
candidates for portal leaders. ’

The faculty also claims that the unstructured :;vironment provide

L]
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Many of the portal leaders expressed dissatisfaction with te unstruc-
‘ tured environment in the minitute. When asked in an ‘open-ended question
about modifications they would recommend in the wminitute, about one-third
volunteered that more structure would have been helpful. They also suggested
better organization of the gontent presented in the minitute/anﬁ}more\guid-
ance in planning their own workghops, Suggestions were also made for more
e materials and more time at the minitUte. On the other hand, many” portal
leaders reported that the urnstructuredness was very useful to them. Perhaps
the degree of structutre should be contingent upon the individual need for
it. "o
Concerns about the content and structure of the minitute and. the certi-
-~~-fcation process were expressed by a number of people we interviewed. Since
these concerns surfaced late in our data collection, we do not have adequate
,Information for making. judgments about these issues. This area should
receive additional study before other institutions plan to implement portal
school programss

One of the portal schools is condufiting a minitute within the school
district during the summer of 1973. Instead of transporting .its.teachers
to the university for the leadership traiming, this school district is
‘"importing some.of the SMIC faculty and materials in addition to using some

of its experienced portal leaders;as staff for the minitute. This minitute =
~ will be more structured than tho E conducted at the university. While the
,///////SMTC feels that the move to a sqgobl district site sacrifices the richness
{ of the resources available to the portal.leader candidates, the school
distrﬂtt feels that the convenience and economy of having the minitute
s "at home" will increase tne number of participants. Co,
- »

After the workshop plan has been approved and the portal leader has
been certified, he is prepared to conduct portal school workshops. One of
the school districts we visited has added the requirement that the portal

tefder must use the curriculum materials in his class before conducting
-a.workshop about the curriculums. The other school districts have ac¥epted
the university certification as sufficient evidence of competency.

After certification, there is little observation of the portal
leader's activities by the SMTC. The field coordinator or other SMTC
member usually is present at the first session of each workshop. Other-

. wise, portal leaders are encouraged to contact the fiéld coordinator when .
they have questions or need assistance. The usefulness of this procedure
is limited, however, by ‘the initidtive of the portal leader and his ability ¢

(\-~ to identify and:diagnose his needs. . .,

L]

An effective communicatiom link must be estabf?%hed between the
university and the portal school to assure a smoothly running operation.
. Several portal leaders andrat least one science supervisor indicated

- a 4 A i
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that.dt is very important to have one person at the university who _is
identified as the contact person. The field coordinator serves this func-
t4on, but it 15 often difficult to contact him since much of his time ts
spent away from the university campus. Portal leaders and school-district
sciance supervisors have suggested that'a staff, member who is regulafly

on the univgssity campus Should also function as a contact person.

~Tﬁe'only formal observation of the portal leader's workshop performance
involves a questionndire which participants complete at the end of_the work-
" shop. Although we have~not observed any problems in po;tal leaders pe rm-
ing their functions effectively, we suggest that the university de.velozf.o
formal observation and support system for portal leaders when they are con-
ducting their first .teacher workshop. This may include, for example, a
* team teaching arrangement with an experienced portal leader, the science
supervisor, or a teaching assistant from the university ’ Although such
? arrgngements involve additional cost, they may be worth it. 1In school
districts with science supervisors, the responsibility for coordinating,
supervising, and supporting the portal leaders shifts for the most part to
the locel level. In other school districts, the university must maintain
# & major responsibility

-
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'SCHOOL DISTRICT RESPONSIBILITIES IN THE PORTAL SCHOOL: PROGRAM

*
N
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We have identified three major categories of school district respon-.

sibility which are important factors in the portal school program

1. Providing 1eadership and financial support.

+
,

2. Planning and conducting workshops. )

’ n . >
3. Assgessing portal school progress.

While there is considerable interaction between the school district and
the university in perfotming these functions, we think the major respon-
sibility for their effectivkness lies in the school district. -
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PROV&DING LEADERSHIP AND FINANCIAL SUPPORT

L ¢ - =
-

The portal school is designed to provide a "portal" betwggn the
» resources of the university and the needs of the school “district. 'Some

school districts use the portal school to explore alternatives to the
science curriculum they are using. The goal is to pPovide the teachers .
with aneopportunity to survey the science curricula that are available
and to decide which would best fit their needs.. Other school districts
use the portal school as a means of implementing'science curricula which
have been adgpted. The goal 48 to provide “teachers with the competency
to use the new curricula in the classroom. ’ "

In the inifial meetings with the field coordinator, the schpol
district is encouraged to d&fine its science .instruction needs and
formulate objective participating in .the portal sc¢hool program. .
The coordinator stresses that thesschool district must take responsi-
bility for the direction of thé,portayﬁechoollbecause the program's
sgrength lies in its ability to be tailored to local needs. The univer-
sity cannot direct all of the portal schools; school district commitment
and leadership is gssential. ‘

N o

Two of the portal schools-we visited did not appear to have strong-
school district support. In one, an elementary program, the inifial
contact with the Science and Mathematics Teaching Center (SMIC) was madh
by the teachers.themselwes. The school district's central administration
did not become involved in the program until later‘ﬁmn a science super-—
visor was appointed. By this time several portal school wofkshopé had -
already been conducted. The portal school workshops appeared to be )
“simflar to extensioh courses for teachers (with the exception that they
were taught by a portal leader) rather than a school district program for
meeting its science education needs. There have been .nearly three years
of eyploration workshops and only recently have planb:staiﬁed to develop
for making the transition from exploratior.to~Jmplementat#n. The other

- portal school without strong school district support, serves secondary
science teachers in a sparsely populated region. It ‘encompasses several
school digtricts and thus does not have one central administration .to
coordinate it. Although the science supervisor in'the district in which
-the portal school is centered has provided strong leadership support,,

+ commitments from the school districts are not apparent.,, . -

=~ . ) ’

Both of these portal schools are at the exploration level, but
neither has #ad a firm plan for moving beybnd exploration. In the second-
ary-regional portgl school,. it is difficult to respond to implementation
needs' at a regiondl level becausé plans for implementation are made inde~
pendently in each schpol district. In-the elementary poxrtal school we .
have observed the need for sttong leadership support from a central level

. .of autMority, which did not exist.until récently.- It is ‘our judgment -
that careful planning and a comnitment of support are important prereq-
" uisites for a portal school. If the exploration workshops are intended

’ ’
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>to provide efficient facilitation of adoption decisions and the imblgggn—
tation workshops are intended to achieve worthwhile changes in science
education, someone in authority must help develop the plan, organize the
.activities, and provide leadership In directing the portal school. The .
school district's central administration must provide this leadership or
support someone else who is providing it. 1In, regional portal schools,

other waye® must be found to provide strong leadership. ]

In addition to providing leadership forithe overall plan of the .

portal school, the schpol district must effizzéngly organize and manage

the activities of the portal school. This includes publicity, scheduling

of workshops, responding to meeds of portal leadérs and teachers, pro}
viding curriculum materials, etc. Workshops must be arranged to mini ,
conflicts with teacher. schedules.' Other important antecedents include

the scheduling of portal leaders and facilities and providing an adequate
supply of curriculum materials for each workshop. If there are problems

in scheduling portal leaders, additional leaders should be selected and
trained. Several portal leaders who have taught workshops continually
for gwo years expressed. a desire to teach fewer workshops or at least
take 'leave" for a term. .

The scheduling of a workshop is followed by publigity to the teachers.

Existing communication systems within school districts seem to'provide the

main channels for portal school publicity. While the means of communica- ?
“tion vary from one school district to another, most teachers reported )

hearing about the portal school from the science supervisor, the science ’
_department head, the principal, and through scheool district memos . )

Financial support by the school district is also essential for the
operation of a poftal school. The primary need is to purchase an adequate
supply of science curriculum materials for both the workshops and the
stience classes. This and other aspects of financing the portal school
are discussed in the final. section of the report. The point we want to -
make here is that the school district must initially estimate the finan-
' cial costs of the portal school and make a- corresponding financial com- ~ .
mitment before the portal school is established.

30
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* PLANNING AND CONDUCTING WORKSHOPS

<
- °

. The teacher workshops are ghe primary means of theé portal schol for, .
achieving changes in the science curriculum. The following topiks, which
relate to planning and conducting a workshop, provide an outling for this-

section of the report: . ’ .
- -~y . . )
1. Content in the workshops. h ' o
. - . ~ . -
2. InstructionaI”p;ocesgéS'in the workshops. ™ @

. . , <
3.. Scheduling the workshops. )

.

4. Materials for thébw%fkshops. .
5. Teacher motivation to participate.

-
6. Teacher applications in science classes.

-
4

Content in the Workshops

¥
’

The threé general levels of exploration, implementation, and creatiye
expansion are useful in defining the content of a workshop. Exploration
workshops at the elementary level may ‘explore science curricula such as i
SCIS, ESS, and~SAPA; secondary workshops might explore ISCS or BSCS. »
Locally developed programs may algo be included in the workshop. The - .
participants examine the<merits and shortcomings of the curricula, con-
sidering the needs of the students and their ability to adopt the style
of teaching promoted by the program. ' . ) - . R
At the elementary /level we observed exploration workshops which .
" covered two or moere curricula as well as explorations which covered only ,
one science curriculum. It is claimed that a workshop on a single curric-
ulum is an exploration because it assistg the.school distriet in deciding L
whether to adopt the curriculum‘or continue with the current program. ) y
However, there are multiple science curricula which are available at the - ' '
elementary level, and it seems more worthwhile to include at least two '
‘or three of these programs “in an exploration workshop.

At the secondary level we found that most exploratidn workshops
include only one curriculum. Since there are a number of' content areas
in secondary science, the alternatives for each area are limited. Hence
teachers are exploring the merits and shortcomings of a new curriculum
in comparison to their current sciente program., Although a“stronger case
can be madé at the secondary science level for cluding only one curric- - ,
ulum in an exploration workshop, we encourage the portal schools to explore
all altegnatives where multiple curricula‘a available. .

Tt

.

‘ ‘ ‘ .31 S _
- ‘ - 28 .
. [y i .




. g
)
. ’ .t
I
V- K .
+ . A ~
v - i

L N
. . Lk . R

A >

The science supervisor, portal leaders, teachers, and the field coordi- -
nator "have varying degrees of influence on the content of exploration work-
shops. For example, the science supervisor or a science curriculum com-—
.mittee may decide which curricula will be explored, and then'the portal i
leader determines the content of the individual sessions. In other cases, .
the portal leader may be re'sponsible for.both types of decision. Teachers .
also may influence the content of the workshops; for example, the science
supervisor in one district periodically surveys secendary science teachers
to determine what workshops théy would like to have.’ In addition, feedback
from participants in a workshop may ‘suggest the content for a subsequent |

+ workshop. Finally, the 9WTIC may make suggestions for an exp ion work-
shop as it did during the past year by encouraging a number of portal schools
to conduct an interdisciplinary environmental studies workshop for science
and social studies teachers. ) Y

Implementation workshops fEEus on'a specific curriculum. The purpose

of the workshop is to prepare the teachers to use the adopted program
. * successfully in their science classes. Topics in the implementation work-

AL shops include the teaching philosophy of the program, scope and sequence

of the program, use of materials and equipment, teaching strategies,
student evaluation, etc. ‘

N The portal schqﬂi workshops do not focus directly on teaching science

knowledge to the teachers. However, we observed that teachers do learn

\ - 8cilence knowle@ge by working with the curriculqg materials in the workshop.
Several secondary tegchers expressed a preference for.more science knowl-
edge. . This issue should be handled in each portal school by first assessing
the needs of the teachers and then developing a workshop plan which corre-
sponds to the teachers' 'nfed§. InCmost cases the portal leader or a team
of portal leaders can effectively present the science knowledge which is .
needed. Occasionally it may not—ke possible to find a portal leader who is
competent to teach a unit or more of science knowledge that the teachers ' k\
.need. The ‘portal school should then explore a co-leadégship arrangement .
with the SMIC whereby the portal leader would share teaching responsibil- i
ities with a university professor. Such an arrangement could provide an
opportunity for increasing advanced science knowledge without losing thg

vaduable practical orientation of the workshop. . ;

-

Perhaps the best way of preventing the misuse 6f the exploration .
workshops is for the field coordinator to insist on a clearly specified
plan for the exploration phase. Then a procedure could be established
for checking each workshop proposal for its congruence with the overall
exploration plan. The exploration\workshops- should be a means for moving
into the implementation phase. In most_cases it should not be necessary
for the exploration phase to continue more than one year, especially’ if
a district-wide adoption of a éingle curriculum is planned. - The number
of teachers Whggﬁaitifipate extensively in the exploration activities
depends on local circumstances,'but generally a small number of teachers .
(perhaps 20-50) is sufficient. These téachers should then participate
in maglng the adoption decision. Other teachers could participate in

- * .
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shorter explorativon workshops (equivalent to a one~credit course) to obtain
an overview o"the curricula which are being explored by the school district.
Where adoption decisions are decentralized, it may be necessary to schedule
the workshops over a longer periéd and involve more ,teachers in the explora-
tion. -This obviously applies to the secondary regional portal schools where
adoption decisions are decentralized in the school distgisif. .

It ‘appears that most secondary science teachers who have participated
in an exploration workshop are able to implement a new curriculum without
participation in an implementation workshop. . There seem to be two reasons
* for this: (1) The secondary exploration workshop in most cases is an
intensive study of 4 single curriculum and heénce is similar to an implemen-
tation workshop. (2) Most secondary science teachers have extensive
trainihg and experience in science education whereas most elementary .
teachers have relatively little training and experience in science educa—

* tion. Hence elementary teachers may accrue the greatest benefit when
highest priority is placed on implementation workshops with lower priority
on explorat;pn. We are not suggesting that exploration should be deleted
from elementary portal schools but that implementation should receive
greater emphasis than exﬁloration. Secondary teachers, however, generally

"prefer to explore before making a commitment, and then they proceed with
the implementation without formal assistance. .

kl

»

The exploration of curriculum alternatiﬁ?s~is an~important -stage in
the total process of making curriculum changes. However, we are coricerned
that an individual portal school may be misused in the absence of clearly
specified school district goals for the exploration. In two of the portal
schools we visited, the teachers responded more frequently that they have
participated in the workshops primarily because it is easier to get academic
credit. Several teachers in one district reported that they have accumu-
lated nine semester credits by repeating exploration workshops. We ‘were
given the impression that these portal schools were serving the personal
needs and interests of the teachers at the éxpense of attaining planned
changes in'the science curricula oq the schot® districts. We contend that
there is considerably more payoff Ffor both\the school district and the
teachers at the implementation .stage, and hence exploration should be
restricted to a relatively shorter time interval. .

[
. \ .

~

Instruétional Processes in the Workshops

¥

The highest priority if all workshops we .observed is given to teacher
experiences with the curriculum materials. ~ The teachers usually work with
these materials in small groups of two to five members. When asked how
time was spent in a workshop, phrticipating teachers from all-four portal
schools mentioned the small-group activity more frequently than any other
activity. In two portal schools some teachers also reported that they
worked individually with the materials. Small group discussion was also
mentioned as a frequent activity in ohe portal school. Observation of
several workshops indicated that such discussion was probably related. to
the experiences teachers were having with the curriculum materials. -~

A\l * <
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The role of the portal leader also varies. The teachers in ong
portal school indicated that the leader frequently conducted demonstra-
tions. In the other portal schools, however, such activity wgi’rarely
mentioned. Discussion involving the entire group was reported as a
frequent activity in three portal schools but not in the fourth. The
leader in one portal school often discusses with the group such_ topics,

as safety precautioné, storage procedures, and grading alternatives, but
the leader in another portal school has the teachers work with curriculum
materials during the entire session’ Another leader uses filmsgand gudst
lecturers frequently. Sometimes a leader discusses briefly with the grdup

some of the principles involved in the activity; in other cases the N

teachers are left to learn the principles on their o

Since the new science curricula emphasgize the_;ﬁqgiry method of
learning and most teachers have had little or no experience wiﬁh'the use
of ﬁhig method, the inquiry method has been used extensively as the
teaching process in many workshops. 1Instead of teaching'the*pgrtipipants
about the new science curricula by lectures, demonstrations, and reaﬁihgs,
the portal leaders emphasize teacher experiences with the curriculum .
materials., The teaéhers, in effect, perform the same role that their AN
students would perform in science class and thus discover the concepts

and principles of science by interaction with the materials. This process " °

seems essential if the teachers-are going to develop a comfortable feeling
for the inquiry method of learning.

; We question, however, the nearly exclusive use of the inquiry method
by some portal leaders. First of all, use of the inquiry. method as the

- only,1nstructional‘uvcess is’an inefficient use of workshop time. It is
important for the teachers to have extensive practice with the method of
directed inquiry, but it restricts the amount that can be learned in the
short. time of a workshop. It is our judgment that the payoff was greater
in those workshop sessions where a period (about 30-45 minutes) of inquiry
with the curriculum materials was followed by the portal leader's (1) sug-
gestions of how the inquiry could be continued), (2) brief demonstrations
of additional activities, (3) discussion 5f the science content which is
learned in the activity, (4) discussion of practical problems'iﬁ using the
materials with science classes, and (5) discussion of the relationship of
the activity to other units in the curriculum, '

The second problem with exclusive use of the inquiry method in the
workshops 1is that“éxtensiye practice of the student's role does not
necessarily lead to an understanding of the teacher's role in using the
inquiry process. Several teachers whom we interviewed reported that their
studénts were bored with the new curriculum because they finished the-
lessons in a very short time. Further questionning revealed that these
. -teachers di{d not encourage the students to make inquiries! as is intended

for the p¥dgram. Teachers should be given an understanding of the philos-

ophy of instruction which is’recommended for the curriculum. 1In addition,

portal’ leaders should describe clearly the role of the teacher and illus-
trate explicitly the various strategies which can be used in directing
an inquiry. Consideration should ‘also be given to providing opportunities

for the teachers to practice the teqchgr role in the workshop.
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The SMIC diScourages extensive assignmepts for the workshops and
instead encourages the portal leaders to. stimulate the teachers to try
some of the curriculum materialg in ‘their classes while they are enrolled
in the workshop.. This suggestion is generally followed im the four portal
schools as most teachers reported that they were required to do little or
no work between workshop sessions. The assignments they mentioned, however,
were generally quite practical, such as observing a science class where a
new. curriculym is being used, trying new curriculum materials with a class,
reading about a new curriculum, reading about methods of teaching science,

' writing an evaluation og workshop activities, and studying concepts and

-

principles of science. On the other hand, most of the teachers reported

voluntary activity between sessions. Of thé teachers surveyed by question-

naire, 78 percent claimed they had voluntarily tried out the new science
materials in their class. Other frequently’ mentioned voluntary activities
were: reading about new science curricula (58 percent), reading about
ways of teaching science (45 percent), and studying concepts and principles
of science (39 percent). ; o
2

Based on questionnaire data, the teachers seem satisfied with the
processes of the workshops. Eighty-five percent. of the participating
teachers who were surveyed in the four portal schools stated that the

' presentations in the workshop sessions were‘effective. In addition, 82

percent of the teachers stated that they received more than adequate
instruction og how to use the materials in their classroom. Seventy per- 4
cent of the 2§hchers were satisfied with the way the workshop sessions

were otganized. N, - <. . h
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Scheduling the Wo;::hops S ('

,‘ Most portal school w kshops are scheduled during the late afternoon
after classes have been dismissed. Teachers are usually exhausted at this,
time of day, but those inferviewed felt the convenience of going from school
directly to the workshop overrides the fatigue factor. Evenings, weekends,

‘and summers are less desirable for most teachers. Exceptidns to this

pattern, however, do exist. Since some secondary workshop participants

in the -sparsely populated region must drive as far as 75 miles one way,
the séssions are held in the evening. Also one secondary workshop in the
large urban district was held during the summer. None of the teachers who
participated in workshops reported:any dissatisfaction with the schedule.
Only 17 percent of those teachers who have not participated in a workshop
claimed that inconvenient scheduling was a major factor for their lack of
participation. .

» Many Jdf the workshops are scheduled for 17 weekly sessions of two and
one-half hours each. This corresponds to a three-credit semester course.
The urban elementary portal school has also scheduled ten-week and five-
week workshops for two ard onépcredite regpectively. These workshops
appeal te some teachers who otherwise would not.enroll. The shorter work-

‘'shops have a]lso been used to provide teachers 'with a second workshop

experience, this time after they have practiced the ideas which were

-~

35




[ e

seems to satisfy the preferences of t¢achers. Of those teachers in the -
urban elementary portal school who were surveyed by questionnaire, 88 per-
cent rated the number of weekly-sessioné as abqrt right,

learned im the first workshop. The agailability of alternative workshops

One advangage of theeportal school program is that the workshops: are
conducted in the local school district rather than at ‘a university. Some
school districts have established a center for the portal school where
curriculum materials are stored and workshops are conducted. In addition
to the central location, the urban elementary portal school has scheduled
the shorter workshops in schools where a minimum enrollment is assured.

“Thus many teachers can attend a workshop in their own building, a consid-
erable convenience for most teachers in a large urban area. The teachers
reported satieﬁactibn with the logcation of the workshop,with 92 percent
of the urban éYementary te chers rating the location as convenient 5?
very convenient. ;

Lok

Even though they ha®® attended an implementation workshop, teachers
still encounter unanticipated problems when they are implemeriting a new

Ncurriculum. Teachers can discuss these problems with other teachers in '
the school, but there seems to be a need for planned and’ organized oppor-
tunities to imteract with other teachers who are using the program,
especially teachers at the same grade level. .The teachers suggested
follow-up sessions to seek assistance with problem areas and share ideas
for using the curriculum effectively. Teachers would not enroll in these
sessions for credit and could participate as frequently as they preferred. .
We strongly encdourage portal schools at the implementation stage to
develop and adopt a plan of this type.-

Materials for the Workshops

3

The science curriculum materials are a very important part of a portal
school workshop. . The teachers use the materials in both the workshop
sessions and their science classe Most teachers will be gtimulated to X
try the curriculum only if an adequ upply of materials is conveniently
available. One way of providing access tg the materials is to store them
in a central location within the school dlstrict. Teachers can then check
out thekmaterials'for a period of time. And,indeed teachers do check out
materials regularly while they are enrolled in the workshop\if an adequate
supply is available and the portal leaders encourage them. 'BroSlems occur,
however, when the workshop 1is not conducted in the same locatian where the
materials are stored or an adequate supply of materials is not aVailable.
These problems can be mtnimized though 1f the school district as made a
commitment to, provide strong financial support “or the portal chool.

One of the school districts in the exploration phase hae’ selected
"pilot" schools for an extensive tryout of the .alternative science
curricula. Although there are strong merits in this approacdh, we empha-
size that its effectiveness is contingent upon having an ad&Yuate number
of curriculum kita/inreach "pilot" school. - N ?
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Another problem occurg during the implementation stage when a teacher
has participated in a workshop, but the curriculum materials have not Been
ordered for that teacher's class. In the urban school district we portrayed,
ingtruétional budgets are decentralized so that the new science curriculum
1s ordered at different times by various schools. Hence some teachers .
have\taken the workshop and are eager to implement the new curr ut
materials are not available. The situatiod is quite frustrating fOf'ﬁhgl
teachers, and efforts should be made to purchase or borrow ong set of '
materials for these schools during the interim.

v

Teacher Motivation to Participate

L d

The por school has'failed, of course, if freacheys do not partici-

. pate in the w hops. Three factors seem to account for most of the

. reasons that teachers gave for participation. First, there is an impor-

tant payoff in learning how to use a new curriculum and improving their
science instruction. Teachers stressed,the practical orientation of the
workshops} Ehey.learned\things which were immediately applied in their
science classes. Related to this is the fact that_portal leaders are
fellow teachers who have experienced the thrills and) frustrations’of
using the new curricula. Questjionnaire data also ippport the educational
value of the workshops for the’ieachers as a major‘motivating factor.
The most frequently mentioned reasons given for participation in the
workshops were'to learn more about ways of teaching science and to learn
about new science curricula.

;

- A second important incentive is that the teachers receive graduate
credit for the workshops. Academic credit was mentioned frequéntly in
both the questionnaires and the interviews as a reason for, participation
in a workshop. This credit can then be used to meet recertification
requirements,{o raise a teacher's standing og the pay scale, or to
meet requirements for a graduate degree. Academi# credit is most °
important as an incentive in those portal schools where teachers Pay .
their own tuition. :

‘The scheduling of the workshgps is a third factor that can motivate.
teachers to participate. Since the workshops are held within the school
district (with the exception of regional portal schools), travel distances
are gignificantly reduced ¥rom what they would be for a university course.

" Even in the sparsely populated region where some teachérs drove as far

thah to the nearest university. Scheduling workshops in the afternoon .
appeals to most teachers, and the shorter workshops have provided an
incentive for some teachers who otherwise would not participate.

as‘és miles one way to attend a workshop, this distance was still shorter

‘

Teacher Applications in'Science Claé%es

The portal school ig successful to the extent that it facilitates .
improvements in the school,district's science curriculum. It is jintended ~
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then that teachers will apbly the new materialg and teaching ideas in
* their classes both during and after the worksh pP. .
. P
While the workshops are in session, teachers are encouraged to try
-, 80me of the activities with their classes. If the necessaryymatérials
are not available at, the teacher's school, it is usually possible to check
out the materials from a central storage facility in the district or borrow
them from the portal leader. The responsibility for actually using—the
. materials, however, rests-with the individual teacher. The portal leader
suggests activities which teachers can try, but each teacher must take the
initiative in applying the materials and ideas.
1

»

, From the questionnaire data, it appears that application in s¢ience
cYasses 1s more.likely to occur during elementary workshops than during
éecondary,workshops. It seems that eleﬁentary&teachers generally are
eagem to substitute an activity or unit for lessons in the "old" curric-
plum?\\Secondary teachers said there are problems in trying activities 2
from thé new curriculum, including the organization and sequence of ’
topics in the course. Some secondary teachers reported that next year N
‘they will be teaching a differen?\qurs&»in which they will use the new
curriculum, but the materials are not appropriate for their current -
sclence classes,
Where classroom application did not occur, it /was apparently -for,
) *  reasons other than lack of materials., Seyenty-tw percent of the teachers
) reported that cupficulum materials were conveniently available for use in
their classes while they were enrolled id the workshop. 1In only one A
. portal school did a significant number of teachers claim the materials .
were not available. In addition, for secondary teachers it is generally
inconvenient .to transport from a central storage facility all the materials i .
which are needed for an activity, )

After participating in an implementation level workshop,/the teacher .
.18 expected to uge the new curriculum in the science class. Such use,

however, is contingent on the availability of the materials. This ig R
-where the centrfl administration,of the school district {perhaps also the QE
school -principgl) 1is responsible for purchasing an adequate supply of '

+materials so teachers are not delayed in making the implementation.

Delays are costly in terms of teacher motivation, teacher time required >
for reviewing when materials do arrive, and depriving students of imme-~
diate educational benefits. ) < N

a

‘ Besides the évailébility of materials, encouragement and support for the
teachers are also important. Support can be provided by (1) portal leaders,
especially for the teachers in the same building where they teach, (2) the
‘sclence supervisor, gnd (3) science department heads or resotirce teachers. ‘,
The urban school-district attempts to develop strong leadership in each
school for the curriculum being implemented., ,This person(s) can assist -~
the teachers with their implementation problems and suggest activities C.

.and’'procedures which are effective in other classes. The follow-up ’
sessions which were suggegted in a previous section, Scheduling the T .
Workshops, may be a useful mechanism for the school leadfr to use, .

\ < # y
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In the portal schools that we portrayed, there is evidence that
classroom application has occurred. The urban school district hase -
implemented SCIS in 74 of 93 .elementary schools. Six of 18 junior high
schools have implemented ISCS. In the sparsely populated region, a
number of schools are using ISCS, BSCS, or Harvard Project Physics.~ The
science educator on the visitation team reports ¢hat this is an unusually
high degree of implementation for such a remote area. Finally, 73 percent
of the teachers in the four portal schools indicated that they are now
using diffexent curriculum materials in their science classes as a result
of the portal school. :

In the urban junior high schools where implementation of ISCS has
not occurred, difficulties in finding storage facilities must first be
overcome. Junior high schools which have implemented ISCS often differ
from those which have not by having more space to store the.necessary

4 equipment. Low student reading level 'was also stated as a reason for
lack of implementation in some. schools.

In addition to the use of different science materials, changes in
teaching methods have occurred s a result - of the portal school program.
Eighty percent of the teachers who have participated in workshops reported
that their students are now more actively involved in doing experiménts
and in working with materials. Fifty percent repqgted that they now do
less 1ecturing Sixty-three percent of the participating elementary ~
teachers are now mQre enthusiastic about teaching gclence. Most teachers
who have not implemented a new curriculum did report in the interviews”/
however, that they have changed the style of teaching science.

£ ©

$
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General Conclusions About the Workshopgx\ ’ ] A

Teachers generally are enthusiastic)about the- portal school workshops.
They like the practical orientation of the sessibris and have suggested
workshops for other currjculum areas as well.. ly all teachers-who
have participated in workshopd\ rated them on t uestlonnaire as success‘
ful to highly successful on t e. following four®criteria: . -

As a means of improving science teaching 497 percent),

-

As a means of improving knowledge of science (90 perceﬁg)

As a means of learning_about new science curricula

(98 percent). . ?\ n

LY

As a means,of meeting the school dig;rict's needs in

&~ 8cience education<(93 percent). , s,

‘4>$'When asked about the outstanding features of the portal school progzan,
71 percent of the teachers stated that they can-readtly apply what is*
learned {n the workshops to their science classes.. Other. outstanding fea-
tures which the teachers mentioned include developing a knowledge and

39
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"undergtanding of science which many teachers have' lacked (44 percent)
and the emphasis on good methods of teaching science in the workshops
(43 percent). . -

In addition to generatlng teacher enthusiasm, the workshops also
seem to accomplish their goals. Where designed to implement a science
curriqulgy, this implementation is, in fact, occurring.

%

N
\
.}'
- \ .
e - {
- '»’
. A
¢ . ’\
- &
v
» * J
- : - e
' /’ *
]
. , . - ‘
-
g ) o
“ -
. '
/ L
-
- “
. i v/‘ = —
N ‘, )
[
- - e
40 -
37 '
’, , -




\ k4 °

ASSESSING PORTAL SCHOOL PROGRESS
T— . / ' e
After the school district has identified its science education needs, -
it plans and puts into operation a portal school for responding to the
needs. At this point the school district should begin to assess the -
progress which is being made in agtaining the goals which were established

for the portal school. In this section we are suggesting ways in which
the school district might develop a p{gcedure for assessing progress.

Consider the following examples of portal school goals:
. . X
1. By May 1974, (a) dbout 25 elementary teachers will complete
an extensive "pilot" study of the ESS, SAPA, @md SCIS pro-
,grams, and (b) all elementary teachers will have the oppor-
tunity -to participate in exploration workshops on the ESS,
SAPA, and SCIS programs and*to try some of the activities .
“ in their science classes, . )

« 2. By Februdry 1974, Levels T and II of the ISCS program will
be implemented in all eighth grade science classes.

3. By September 1975, about ten high school science and -
social studies teachers will complete the development '
,fof an environmentaletudies curriculum.ﬁf
14

Singg ééch f these goals is stated as a terminal outcome, the next step
is to formulte intermediate checkpoints. Suppose, for the second goal,
that there are ten junior high schools in the.school district. The portal
school was started in June 1972 with the intent that all eiéﬁth grade
science teachers within a school would make thslimplementation at the
same time. A form like the example in Table 4 may be used to record the
progress~in attaining the goal. An X indicates that impleﬂgntation has

_occurred in the school by the date gshown at the top of the %olumn. The
report shows that the school district 18 maintaining its schedule for
implementing tHe ISCS curriculum, . -

s

~ It Table 5 we have displayed a sample form for the first goal but
without listing the names of all schools in the district. The numbers -

in the September 1973 column indicate the number of teachers who partici-
pated in the first workshop and are now doing the "pilot" study. The
sybsequent columns represent an accumulation of teachers from each school -
who have gompleted the eyploration workshops. In this illustration we

have not specified performance criteria because the goal is to ‘provide
teachers with the opportunity to explore. It is not intended that all
teachers will explore the three curricula. The use of performance criteria,
as in Table 4, are more appropriate during the jmplementation stage. The '
form i1s used then to record progress in an objective manner. This data

can be uded by the director of the portal school to-identify schools where C
few.or no{ teachers have participated. s

” P
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. TABLE 4 .
. SAMPLE FORM FOR REPORTING PORTAL SCHOOL PROGRESS
. OE ISCS IMPLEMENTATION - - -
— ' : N ~N
School - Sept., 197? Feb., 1973 Sept. 1973 Feb., 1974 Y
. 3 ¢ a
Blake o X : .
Centennial " D ¢
—~
Central .. X
Dexter
. ) - .
Lakeview X _ ' . .
» ) . ~
s Mann . .
Oakdale : ' X P )
. . - %
Portal X - * *
_Trimble w X '
; .
Valley - X S e R A
i . y ‘d \; .
- . GOAL: 2 4 8~ e 10
N . SR ¢ .
PROGRESS: 2 5 . - .8 Ve
>0 2 : ) . >
i
s / .
s 7 . “ P
( . »
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& " . TABLE 5 )
+SAMPLE FORM FOR REPORTING PORTAL SCHOOL PROGRESS M
, OF ELFMEN'&ARY SCI@NCE E?(PLORATI-ON
/ ) .
N_umber of > ’ - -
‘Science . Number of Participatfhg Science Teachers
School Teachers  Sept. 1973 Dec. 1973 Mar. 1974 i May 1974
Anderson 8 o - 1
Columbine .. 14 - ¢ 10 o ‘ 3
S _Forest o7 0 .0 » -

L Freedom ° .22 © 7 -7 ' e

Greenfield 20 7 15,

) »
. a2 »
~ . I -
Whittier 11 0 ‘3 . A
A - N - L5
- PROGRESS: ~ 28 84
¢ M \) ~
N ~
S ]
’ i A
'I - -
%
A} N
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-~ In addition to the record forms described previously, the following
types of data could bé collected: o~

" 1. Teacher data on the workshops. The SMTC has been admin-
istering a questionnaire of this type to participants at

T~ . the end of each workshop to evaluate the quglity of the .
workshop.,
- 2. Teacher data on aéplicationé in science classes. A ques- I

tionnaire could be given to teachers periodically to assess
the changes they have made in the science curriculum and
the problems they are having.

3. Student data}gn applications in science classes. A ques- . .
tionnaire cduld be given to students to obtain their
observations of changes in the science curriculum and the
impact of the portal school program. i’ .
. . o .
We: do not recommend a complex system for assessing portal school .
progress. But seVeral simple procedures for systematic data collection
may enable the school district to operate a more efficient portal school
with perhaps a higher quality of outcome.

“
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' FINANCING THE PORTAL SCHOOL PROGRAM

.

|

The financing .of the portal school program involves the five types
of expenditure listed on the left side of the matrix in Figure 1 and the
four sources of momey listed on the pottom side. A "yes" in the matrix
indicates the actual source of funds (bottom of column) for each major
category of expense (left side) in the University of Wyoming's portal
school program. This section of the report contains a description of the
expenditures and financial resources with judgments about financing the
portal school prograﬁ: ,

~ "

-

™~
EXPENDITURES - I )
z.

A. TField es
Coordination 4

B. Development of es es
University Y Y
Services -

‘ C. Training ! es s

Portal Leaders y ves

D} Salary for es
Portal Leaders . y ‘

E. Curriculum ' ! ) :
Materials yes

" University  School Tuition NSF
‘District

FINANCIAL RESOURCES
] /

v

Figure 1. ﬁatrix of Expenditures and Financial Resou}ceé in the
Univexrsity of Wyoming's Portal School Program
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? Expenditures

Money is one of the imporfant resources for implementing and main-
" taining the operation of a portal school program. Money is needed to:
(A) provide personnel for the coordination of the program between the
university and the school districts, (B) facilitate the development of
university services for the program, (C) train the portal leaders,
(D) provide a salary for the workshop leaders, and (E) purchase materials
for workshop activities and teacher tryout in the science classes. 1In
the following section we describe briefly the ways in which these expen-
ditures are used. —~

A. The coordination of the portal schooi program between the *
university and the school districts is carried out primarily by the
field coordinator. The outstanging progress which has been made in
starting portal- schools was facllitated extensively by his previous
state department experience in both Colorado and Wygming. A person
with less experience in the region probably would have made slower
progress. The scope of the coordination task depends or factors such
as size of the region, number of school districts in the region, whether
theig;?gram focuses on both elementary and secondary cugricula or only
one o the levels, and the number of school disgricts with science
supervisors. )

B. The services prgy4%ed by the Science and Mathematics Teaching
Center (SMTC) are an important component in the portal school program. ¢
The resources for these services include the staff, facilities, an§“'\
materials of the SMIC. These resources are most obviously used in the
training of portal leaders. 1In addition, the staff must be released to
some extent from their other responsibilities so they can be available
to assist school districts directly with their portal school activities.
There is also a need for the SMIC to use staff time for developing
instructional units, demonstrating the curriculum materials to teachers
who visi% the center, and conducting research and evaluation activities.
Although the form in which the university resources are organized” and
the services are delivered will vary with institutions, money will still
be needed to support the.development of the services.

C. The training and certification of portal leaders are critical
functions in the portal school program. . In addition to covering the
expenses of the minitute, it is probably necessary to offer a stipend to
the teachers who gttend the leadership training institute. Many of the
teachers who are nominated to be portal leaders are not motivated by the
opportunity to obtain additional unjversity credits. Furthermore, they
take on additional responsibilities after beiné certified as portal
leaders. Since the salary of portal leaders is relatively small, some
incentive, e.g., a minitute stipend, would help to attract some out-
standing science teachers to the program. » .

-

~ D. At pteqsnt the salary of Gbrkshop leaders is obtained through
the tuition that is paid-by the teachers. ‘The salary is 30 percent of
the workshop tuition. However, this is, often inadequate, especially if
there are a small number of participants in a workshop. When there are
25 or more participants in a workshop, the portal. leaders generally
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appear to be satisfied with the salary. However, the most appealing
workshops for some teachers.are the’ short workshops conducted within the
school. Thirty perczzt of the tuition fi;i?Esae workshops does not at
all represent adequate remuneration for ortal leaders. With
current, policy, the only way to adéquately cover the salary of teachers
is to conduct large workshops, and these generally are not the most
effective workshops for all teachers. 1In one school district, the salary
of the portal leader is supplemented by using money in the reserve fund.
E. Curriculum materials are’ needed foz.both activities during the
workshop and teacher tryout in the science classes. While materials seem
to be adequate for workshop activities, problems have occurred regarding
the availability of materials for teachers to try in their classes. The
urban school district has furnished a storage room with elementary science
curriculum materials where teachers can check out materials. Since the
storage room is in the same building where most of the workshops are
conducted, many of the teachers check out ne¥ materials each week while
they are enrolled in the workshop. Some science kits are stored in
schools, and thereby th& use of materials is'even more convenient for
teachers in that school. The extent to which teachers try the science
materials with their classes depends on the<tonvenience of the materials,
and convenience seems to be related to the amount of materials provided
by the school district (a significant cost factor) and the location of the
mgterials. t .

Financial Resources /

-
¢

The current financial resources for the portal school program include
the: (1)-universidy budget, (2) school district budgets, (3) fuition from
the portal school workshops, and (4) National Science Foundation grant.
The functions supported by each of these financial sources are described

" in the next section.

1. The university budget supports B, the development of university
services which are provided by the SMIC. The university should continue
to support this function since it is an integral“part *of the SMTC and °
serves preservice, inservice, and graduate education programs. ° s

2. School district budgets support E, the purchase of materials for
workshop activities and teacher tryout in the science classes. Unforty-
nately, there is reluctance in some school districts to purchase science
kits at the exploration stage. At the implementation stage, schdol
districts may provide greater financial support for science kits because -
a particular program hag been adopted. Sinee it is important that
exploration precede 1mplementation, some external funds may be needed
in certain school districts, especially smaller ones, to purchase science

"kits at ‘the exploration stage. - - ¢

-

3. ,The tuition for the workshop is used as follows: (a) 30 percent
is used for salaries of portal leaders; (b). 30 percent is placed into a
reserve fund for future portal school expenses; and (c) 40 percent is
placed into the revolving fund of the SMIC. The reserve fund may be used
by school districts to pay tuition of future workshops (e.g., creative

~
0
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expansion workshops), supplement portal leader salaries, pay expenses for
training additional portal leaders, purchase materials for, workshop activ-
ities, etc. The reserve fund provides a strong incentive for the scliool
district to continue the portal school program. The revolving fund is-

used to support B, the development of university services for tHe portal
school program; this includes a very small fee for maintaining formal .
univexsity records through the extension division. The coordinator of

the portal school program has reported that teachers pay the full amount

of tuition in about half of the portal schools.” In the other half, the
school district pays part or all of the tuition.for the teachers. Some
teachers who have not participated.in the workshops said they do not need
university credits and others reported that they would wait another year

or two until they needed credits for recertificatioun. Hence we encourage
school districts to provide workshop opportunities at reduced cost: for,
teachers who do not need university credit so they will also have the
incentive to develop the competency for implementing’ the new science
curricula. Co

.

The grant from the National Science Foundation is used for A,
ation of the program between the university and the school districts,
aining workshop lealiers. The field coordination expenses include
both the salary of the field coordinator and travel expenses.

- General Conclusions About Financing ’ .
’ 4 ’ .
The portal school program is able to oﬁexate with relatively little
external funding. This is due primarily to the large amount of tugtion
money which supports the program and the rélatively smaller salaries for
portal leaders (as compared to university instructors who teach extension
courses). In the Wyoming project, all of-the tuition goes directly to
the support of the portal school program: This is not likely to occur
at dther universities where a large proportion of the tuition might be
used for extension services and university overhead. Hence, other insti-
- tutions should not anticipate the same uses of the tuition money that .
the University of Wyoming has enjoyed unless changes (or exceptions) can
be made in university policy.

1

Other institutions should not anticipate that the portal school pro-
gram can be supported without funds from external sources, as some have
suggested. Although the amount of external funds has been relatively
small, it would be difficult for the school districts to absorb additional
expenses since the level of expenditure for portal leaders (both salary *
and minitute expense) is already below a satisfactory level. Furthermore,
since other institutions are not likely to have.the advartages of retain-
ing the full amount of tuition for direct expenses of the portal school
program, as }he SMTC has, the need for external funding will increase. -
State departments of education are another source of funding which should
be explored.

-
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PORTRAYALS OF FOUR PORTAL SCHODLS\

Y
L\,._»f’

‘We ha@g prepared descriptions of the four portal schools which'were
included in the evaluation study. The portrayals include a summary of
the activitigs which have 'been conducted as part of the portal school plan.
These portrayals are intehded for persons who find some appeal in the
portal school program and are motivated to explore the concept further by
exanining thq:bpératidn'of specific portal.schools. One or more of the
four portrayals nay be requested. )

hY

Portrayal A — Elementaryggortal schoQl in urban school
" - district 93,000 students.

Portrayal B - Elementary portal school in medium-sized
school district with 14,000 students.

Portrayal C - Secondary portal school in urban school
district with 93,000 students.

Portrayal m&f Secondary portal school in spérsely populated
region with eight school districts and 11,000
students. ’

Copieg of the portrayals can Esxébtained from:

Wayne W. Welch, Director.
Minnesota Evaluation Project
College of Education !
University of Minnesota
Minneapolis, Minnesota 55455




